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[Scope of Claim for Patent] 

[Claim 1] A resin composition comprising: 

a thermoplastic norbornene-based resin, and 
(a) a compound represented by the general formula: RX n 

10 wherein n represents a natural number, R represents a 
hydrocarbon group which may have a hydroxyl group, X 
represents a hydroxyacyloxy group, provided that when n is 
2 or more, Xs whose number is n may be the same or 
different, and the number of total carbon atoms in the 

15 formula is 16 or more, and/or 

(b) a C16 or more saturated alcohol. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 
20 The present invention relates to a resin composition 

excellent in releasability and in particular to a 
thermoplastic norbornene-based resin composition which can 
be easily blended, hardly generates voids at the time of 
molding, and is excellent in releasability. 

25 

[0010] In the present invention, the number-average 
molecular weight of the thermoplastic norbornene-based 
resin, in terms of polystyrene- or polyisoprene-equivalent 
30 molecular weight determined by GPC (gel permeation 

chromatography) using toluene, decalin and cyclohexane as 
the solvent, is 10,000 or more, preferably 15,000 or more, 
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more preferably 20,000 or more, and simultaneously is 
-200,000 or less, preferably 100,000 or less, more 
preferably 50,000 or less. When the molecular weight is 
too low, mechanical strength is low, while when the 
5 molecular weight is too high, molding is difficult. In the 
case of the polymer having unsaturated bonds in its major- 
chain structure, such as the ring-opened polymer consisting 
of norbornene-type monomers, the main-chain structure is 
preferably saturated by hydrogenation . When hydrogenation 

10 is carried out, the degree of hydrogenation of the main- 
chain structure is made preferably 90% or more, more 
preferably 95% or more, still more preferably 99% or more. 
When there are many unsaturated bonds in the major-chain 
structure due to a low degree of hydrogenation, the polymer 

15 is poor in heat resistance, etc., thus making its stable 
use for a long time difficult in some cases. 

[0012] (Lubricant) 

20 The lubricant used in the present invention is (a) a 

compound represented by the general formula 1: RX n wherein 
n represents a natural number, R represents a hydrocarbon 
group which may have a hydroxyl group, X represents a 
hydroxyacyloxy group, provided that when n is 2 or more, Xs 

25 whose number is n may be the same or different; and the 

number of total carbon atoms in the formula is 16 or more 
(hereinafter, "compound (a)"), and/or (b) a C16 or more 
saturated alcohol (hereinafter, "alcohol (b)"). 
[0013] The compound (a) of the general formula 1 wherein 

30 the R group (hydrocarbon group which may have a hydroxyl 

group) is saturated is preferable because it is chemically 
stable and its molded product is hardly colored. In 
respect of the effect, the R group is preferably a 
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hydrocarbon group which does not have a hydroxyl group. 
•When n in the general formula 1 is 2 or more, the X group 
(hydroxyacyloxy group) may not be bound to the same carbon 
in the R group (hydrocarbon group) . In the present 
5 invention , the hydroxyacyloxy group is a group represented 
by -0 (CO) C m H 2m+1 _ k (OH) k (provided k<2m+l), assuming that each 
of k and m is a natural number. The number (= value of k) 
of OH groups in the X group is preferably 1 for higher 
effect, and the OH group may not be bound to the terminal 

10 carbon. Similarly, -COO- in the X group may not be bound 
to the terminal carbon either. When n is 2 or more, the 
compound wherein X n groups are the same is usually used 
because of easy production. If n is 1, or if n is 2 or 
more and X groups whose number is n are the same, then the 

15 number of OH groups in the X group is 1, and if the R group 
does not have a hydroxy group, the compound (a) is 
represented by the general formula 2 : 
[Formula 1] CiH 2 i+2-n [O (CO) C m H 2 mOH] n 

wherein 1, m, and n each represent a natural number, and 

20 1+ (m+1) xn>16 . 

[0014] The number of carbon atoms in the R group in the 
general formula 1 is preferably 2 or more, more preferably 
3 or more, and simultaneously is preferably 60 or less, 
more preferably 50 or less. That is, 1 in the general 

25 formula 2 is preferably 2 or more, more preferably 3 or 

more, and simultaneously is 60 or less, more preferably 50 
or less. The number of carbon atoms in the X group in the 
general formula 1 is preferably 13 or more, more preferably 
16 or more and simultaneously is preferably 50 or less. 

30 That is, m in the general formula 2 is preferably 12 or 
more, more preferably 15 or more, and simultaneously is 
preferably 49 or less. In the general formulae 1 and 2, n 
is preferably 2 or more, more preferably 3 or more, and 
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simultaneously is preferably 10 or less, more preferably 7 
* or less, still more preferably 5 or less. However, n shall 
not be higher than 21+2. The number of total carbon atoms 
in the compound (a), that is, l+(m+l)xn in the general 
5 formula 2 is preferably 16 or more, preferably 20 or more, 
more preferably 24 or more, and simultaneously is 
preferably 120 or less, more preferably 90 or less, still 
more preferably 60 or less. 

[0015] In other words, the compound (a) is a compound 

10 having a structure wherein an OH group of an alcohol is 
bound via an ester linkage to an OH group-containing 
saturated fatty acid. The production method is not 
particularly limited, and the product is not limited to a 
compound wherein an OH group of an alcohol is bound via an 

15 ester linkage to a fatty acid, which was obtained by 

reacting an alcohol with an OH group-containing saturated 
fatty acid, and may be a compound having the same structure 
as above. For higher effect, the product is particularly 
preferably a compound wherein all OH groups of an alcohol 

20 are bound via ester linkages to an OH group-containing 

saturated fatty acid. In the alcohol (that is, a compound 
wherein OH groups whose number is n are bound to the R 
group in the general formula 1) , the number of carbon atoms 
(= the number of carbon atoms in the R group in the general 

25 formula 1, that is, 1 in the general formula 2) is 
preferably 2 or more, more preferably 3 or more and 
simultaneously is preferably 60 or less, more preferably 50 
or less, and the number of OH groups (n in the general 
formulae 1 and 2 wherein the R group does not have a 

30 hydroxyl group) is preferably 2 or more, more preferably 3 
or more and simultaneously is preferably 10 or less, more 
preferably 7 or less, still more preferably 5 or less. 
Examples of the alcohol include glycerol, trimethylol 
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propane, pentaerythritol , diglycerol , triglycerol, 
dipentaerythritol , ethylene glycol, stearyl alcohol, 1,6,7- 
trihydroxy-2 , 2-di (hydroxyrnethyl ) -4-oxoheptane, sorbitol , 2- 
methyl-1 , 6 , 7-trihydroxy-2-hydroxymethyl-4-oxoheptane , 
5 1 , 5 , 6-trihydroxy-3-oxohexane , etc. The OH group-containing 
saturated fatty acid is a compound preferably having one OH 
group, wherein the number of carbon atoms (= the number of 
carbon atoms in the X group in the general formula 1 , that 
is, the number of m [in the general formula 2] plus 1) is 

10 13 or more, preferably 16 or more, and simultaneously is 

preferably 50 or less. Specific examples of the OH group- 
containing saturated fatty acid include 
hydroxyheptadecanoic acid , hydroxyoctadecanoic acid 
(hydroxystearic acid) , hydroxyeicosanoic acid, 

15 hydroxydocosanoic acid, hydroxyhexacosanoic acid, and 
hydroxytriacontanoic acid . 

[0016] With respect to the compound (a) , the number of 
carbon atoms in the R group (1 in the general formula 2, or 
the number of carbon atoms in the alcohol) , the number of 

20 carbon atoms in the X group (the number of m [in the 

general formula 2] plus 1, or the number of total carbon 
atoms in the OH group-containing saturated fatty acid) , or 
the number of total carbon atoms (the number of l+(m+l)xn 
in 1, m, and n in the general formula 2) is too small, the 

25 compound (a) is easily evaporated and hardly usable, while 
when the number is too great, the outward appearance of the 
molded product is deteriorated due to bleeding. 
[0017] Examples of the compound (a) include compounds 
having a structure wherein all OH groups of an alcohol are 

30 bound via ester linkages to an OH group-containing 

saturated fatty acid (that is, compounds represented by the 
general formula 1 wherein R is a hydrocarbon group not 
having a hydroxyl group) , for example, 12-hydroxystearic 
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acid triglyceride, 12-hydroxystearic acid stearyl alcohol, 
' pentaerythritol-tetra-12-hydroxy stearate, ethylene glycol- 
di-12-hydroxy stearate, propylene glycol-di-12-hydroxy 
stearate, etc., or compounds having a structure wherein 
5 some OH groups of an alcohol are bound via ester linkages 
to an OH group-containing saturated fatty acid (compounds 
represented by the general formula 1 wherein R is a 
hydrocarbon group having a hydroxyl group) , for example, 
12-hydroxystearic acid monoglyceride . Further, use can 

10 also be made of commercially available compounds Kaowax 85P 
(manufactured by Kao) and Himakoh (manufactured by Kawaken 
Fine Chemicals Co., Ltd.) wherein all OH groups of an 
alcohol are bound via ester linkages to an OH group- 
containing saturated fatty acid. 

15 [0018] The alcohol (b) is the one containing 16 or more 
carbon atoms, preferably 18 or more carbon atoms, more 
preferably 20 or more carbon atoms and preferably 60 or 
less carbon atoms, more preferably 50 or less carbon atoms. 
When the number of carbon atoms is small, the alcohol is 

20 easily evaporated and hardly kneaded, while when the number 
is too great, the outward appearance of the molded product 
is deteriorated due to bleeding. It may be a polyvalent 
alcohol having a plurality of OH groups. 
[0019] Examples of the alcohol (b) include monovalent 

25 saturated alcohols such as C16 hexadecanol, C17 

heptadecanol , C18 octadecanol, C24 decyltetradecanol and 
C26 hexacosanol , and C30 triacontanol ; and divalent 
saturated alcohols such as C16 1 , 2-hexadecane diol, C17 
2 , 3-heptadecane diol, C18 1 , 3-octadecane diol and C24 1,2- 

30 decyltetradecane diol. As C16 or more saturated alcohols, 
it is also possible to employ commercial products Uniline 
350, Uniline 425, Uniline 550 and Uniline 700 (these 4 
products are manufactured by TOYO PETROLITE) , NJ Coal C32- 
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- 36, NJ Coal 240A, NJ Coal 200A and NJ Coal 160BR (these 4 
- products are manufactured by New Japan Chemical Co., Ltd.). 

5 [0023] Other lubricants, for example, a compound having a 
structure of a partially esterified product of a trivalent 
or more polyvalent alcohol and a compound having a 
structure of a partially etherified product of a trivalent 
or more polyvalent alcohol, can be simultaneously used in a 

10 range such that the effect of the present invention is not 
substantially hindered. Further, various additives may be 
added. For example, in the case of the thermoplastic 
norbornene-based resin, it is possible to add phenol- or 
phosphorus-based antioxidants; phenol-based heat 

15 deterioration inhibitors; benzophenone- or benzotriazole- 
based UV light stabilizers; amine-based antistatic agents; 
and hindered amine-based weatherability stabilizers. These 
additives may be added simultaneously with, before or after 
compounding with the compound (a) and/or the alcohol (b) . 

20 For example, for preventing aging or heat deterioration by 
heating in drying the resin, the antioxidant or heat 
deterioration inhibitor may be added to the polymerization 
reaction solution or to the hydrogenation reaction solution, 
and the resin may be recovered as the resin to which such 

25 additives were added. 

[0025] (Usage) The molding material of the present 
invention is used in, for example, optical materials such 
30 as optical disks (read-only disks on which images and 

voices are recorded, such as a compact disk, a laser disk, 
a digital video disk, CD-ROM or the like, CD-R capable of 
re-writing and reading information, phase change-type disks 
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capable of writing, reading, eliminating, and overwriting 
"information, photo-magnetic disks, etc.), optical lenses 
(camera lenses, pickup lenses for optical disks, fO lenses 
for laser printers, spectacle lenses, etc.), a prism, a 
5 light diffusion plate, an optical card, an optical fiber, 
an optical mirror, a liquid crystal display substrate, a 
light guide plate, a polarizing film, a retardation film, 
etc.; medical instruments such as containers for liquid, 
powder or solid pharmaceutical preparations (container for 

10 liquid pharmaceutical preparation for injection, ampoule, 
vial, pre-filled syringe, transfusion bag, sealed 
pharmaceutical bag, press-through package, solid 
pharmaceutical container, eye-drop container, etc.), 
sampling containers (sampling test tube for blood 

15 examination, cap for pharmaceutical containers, blood 
collection tube, sample container, etc.), medical 
instruments (hypodermic syringe, etc.), containers for 
sterilizing medical instruments (for surgical knife, for 
forceps, for gauze, for contact lenses, etc.), 

20 laboratory/analysis instruments (beaker, Petri dish, flask, 
test tube, centrifuge tube, etc.), medical optical parts 
(plastic lens for medical examination, etc.), piping 
materials (medical transfusion tubes, piping, connectors, 
valves, etc.), artificial organs and parts thereof (cavity 

25 lining, artificial heart, artificial dental root, etc . ) ; 

electronic part-treating instruments such as treatment or 
delivery containers (tank, tray, carrier, casing, etc.), 
protective materials (carrier tape, separation/film, etc.), 
piping (pipe, tube, valve, flow meter, filter, pump, etc.), 

30 and containers for liquid (sampling container, bottle, 

ampoule bag, etc.); electrical insulating materials such as 
covering materials (for electric wire, for cable, etc.), 
electronic instrument body for public welfare and industry 
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(copier, computer, printer, TV set, video deck, video 
- camera, etc.), and structural members (parabolic antenna 
structural member, flat antenna structural member , radar 
dome structural member, etc.); circuit substrates such as 
general circuit substrate (rigid print substrate, flexible 
print substrate, multilayer print circuit board, etc.) and 
high-frequency circuit substrates (circuit substrate for 
satellite communication instruments, etc.); base materials 
for transparent electroconductive film (liquid crystal 
substrate, optical memory, face heater element, etc.); 
sealing medium such as semiconductor sealing medium 
(transistor sealing medium, IC sealing medium, LSI sealing 
medium, LED sealing medium, etc.) and electrical/electronic 
part sealing medium (motor sealing medium, condenser 
sealing medium, switch sealing medium, sensor sealing 
medium, etc.); automobile interior decorating materials 
such as cavers for room mirrors and meters; and automobile 
exterior decorating materials such as covers for door 
mirrors, fender mirrors, beam lenses, lights, etc. 
[0026] (Mode) The mode of the present invention includes 
(1) a resin composition comprising a thermoplastic 
norbornene-based resin and (a) a compound represented by 
the general formula 1 and/or (b) a C16 or more saturated 
alcohol; (2) the resin composition described in the above- 
mentioned (1) , wherein the thermoplastic norbornene-based 
resin is an ring-opened polymer of norbornene-type monomers, 
a hydrogenated product thereof, an addition polymer of 
norbornene-type monomers, or a norbornene-type 
monomer/olef in addition polymer; (3) the resin composition 
described in the above-mentioned (1) or (2) , wherein the 
number-average molecular weight of the thermoplastic 
norbornene-based resin, as determined by gel permeation 
chromatography, is 10,000 to 200,000; (4) the resin 



composition described in any one of the above-mentioned (1) 
to (3) , wherein the thermoplastic norbornene-based resin is 
a hydrogenated product of a ring-opened polymer of 
norbornene-type monomers, and the degree of hydrogenation 
5 of the main-chain structure thereof is 90% or more; (5) the 
resin composition described in any one of the above- 
mentioned (1) to (4) , wherein the glass transition 
temperature of the thermoplastic norbornene-based resin is 
110 to 200°C; (6) the resin composition described in any 

10 one of the above-mentioned (1) to (5), wherein in the 

compound (a) represented by the general formula 1, the R 
group is saturated; (7) the resin composition described in 
any one of the above-mentioned (1) to (6), wherein in the 
compound (a) represented by the general formula 1, the 

15 number of OH groups contained in the X group in the general 
formula 1 is 1; (8) the resin composition described in any 
one of the above-mentioned (1) to (7), wherein in the 
compound (a) represented by the general formula 1, the 
number of carbon atoms in the R group in the general 

20 formula 1 is 3 or more; (9) the resin composition described 
in the above-mentioned (8) , wherein in the compound (a) 
represented by the general formula 1 , the number of carbon 
atoms in the R group in the general formula 1 is 3 to 60; 
(10) the resin composition described in any one of the 

25 above-mentioned (1) to (9) , wherein in the compound (a) 

represented by the general formula 1, the number of carbon 
atoms in the X group in the general formula 1 is 13 or 
more; (11) the resin composition described in the above- 
mentioned (10) , wherein in the compound (a) represented by 

30 the general formula 1, the number of carbon atoms in the X 
group in the general formula 1 is 13 to 50; (12) the resin 
composition described in any one of the above-mentioned (1) 
to (11) , wherein in the compound (a) represented by the 



general formula 1 , n in the general formula 1 is from 3 to 
- (21+2) ; (13) the resin composition described in the above- 
mentioned (12) , wherein in the compound (a) represented by 
the general formula 1 , n in the general formula 1 is 3 to 
5 10 and simultaneously is 21+2 or less; (14) the resin 

composition described in any one of the above-mentioned (1) 
to (13) , wherein the number of carbon atoms in the compound 
(a) represented by the general formula 1 is 16 to 120; (15) 
the resin composition described in any one of the above- 

10 mentioned (1) to (14) , wherein in the compound (a) 

represented by the general formula 1, the R group in the 
general formula 1 is a hydrocarbon group not having a 
hydroxyl group; (16) the resin composition described in any 
one of the above-mentioned (1) to (15) , wherein the 

15 compound (a) represented by the general formula 1 is a 
compound represented by the general formula 2 ; (17) the 
resin composition described in the above-mentioned (16) , 
wherein in the compound (a) represented by the general 
formula 1, 1 in the general formula 2 is 3 or more; (18) 

20 the resin composition described in the above-mentioned (17) , 
wherein in the compound (a) represented by the general 
formula 1, 1 in the general formula 2 is 3 to 60; (19) the 
resin composition described in any one of the above- 
mentioned (15) to (18) , wherein in the compound (a) 

25 represented by the general formula 1 , m in the general 
formula 2 is 12 or more; (20) the resin composition 
described in the above-mentioned (18) , wherein in the 
compound (a) represented by the general formula 1 , m in the 
general formula 2 is 12 to 49; (21) the resin composition 

30 described in any one of the above-mentioned (1) to (20) 
wherein in the compound (a) represented by the general 
formula 1 , n in the general formula 2 is 3 to (21+2); (22) 
the resin composition described in the above-mentioned (21) , 
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* wherein in the compound (a) represented by the general 
- formula 1 , n in the general formula 2 is 3 to 10 and 
simultaneously is 21+2 or less; (23) the resin composition 
described in any one of the above-mentioned (1) to (22), 
5 wherein the compound (a) represented by the general formula 
1 is a compound having the same structure as the compound 
wherein OH groups of the alcohol are bound via ester 
linkages to the OH group-containing saturated fatty acid; 
(24) the resin composition described in the above-mentioned 

10 (23) , wherein the compound (a) represented by the general 
formula 1 is a compound wherein the alcohol contains 3 or 
more carbon atoms; (25) the resin composition described in 
the above-mentioned (24) , wherein the compound represented 
by the general formula 1 is a compound wherein the alcohol 

15 contains 3 to 60 carbon atoms; (26) the resin composition 
described in any one of the above-mentioned (23) to (25) , 
wherein the compound (a) represented by the general formula 
1 is a compound wherein the alcohol has 3 or more OH 
groups; (27) the resin composition described in the above- 

20 mentioned (26) , wherein the compound (a) represented by the 
general formula 1 is a compound wherein the alcohol 
contains 3 to 10 OH groups; (28) the resin composition 
described in any one of the above-mentioned (23) to (27) , 
wherein the compound (a) represented by the general formula 

25 1 is a compound wherein when the number of carbon atoms in 
the alcohol is 1, the alcohol has 3 to 10 and (21+2) or 
less OH groups; (29) the resin composition described in any 
one of the above-mentioned (23) to (28) , wherein the 
alcohol in the compound (a) represented by the general 

30 formula 1 is selected from glycerol, trimethylol propane, 

pentaerythritol , diglycerol , triglycerol , dipentaerythritol , 
1,6, 7-trihydroxy-2 , 2-di (hydroxymethyl ) -4-oxoheptane , 
sorbitol , 2-methyl-l , 6 , 7-tr ihydroxy-2-hydroxymethyl-4- 
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- oxoheptane, 1 , 5 , 6-trihydroxy-3-oxohexane ; (30) the resin 
• composition described in any one of the above-mentioned 
(23) to (29) , wherein the compound (a) represented by the 
general formula 1 is a compound wherein the OH group- 
5 containing saturated fatty acid has one OH group; (31) the 
resin composition described in any one of the above- 
mentioned (23) to (30) , wherein the compound (a) 
represented by the general formula 1 is a compound wherein 
the OH group-containing saturated fatty acid contains 13 or 

10 more carbon atoms; (32) the resin composition described in 
the above-mentioned (31), wherein the compound (a) 
represented by the general formula 1 is a compound wherein 
the OH group-containing saturated fatty acid contains 13 to 
50 carbon atoms; (33) the resin composition described in 

15 any one of the above-mentioned (23) to (32) , wherein the 
compound (a) represented by the general formula 1 is a 
compound wherein the OH group-containing saturated fatty 
acid is selected from hydroxyheptadecanoic acid, 
hydroxyoctadecanoic acid, hydroxyeicosanoic acid, 

20 hydroxydocosanoic acid, hydroxyhexacosanoic acid, and 
hydroxytriacontanoic acid; (34) the resin composition 
described in any one of the above-mentioned (23) to (33) , 
wherein the compound (a) represented by the general formula 
1 is a compound having the same structure as the compound 

25 wherein all OH groups of the alcohol are bound via ester 
linkages to the OH group-containing saturated fatty acid; 
(35) the resin composition described in any one of the 
above-mentioned (1) to (34) , wherein the compound (a) 
represented by the general formula 1 is selected from 12- 

30 hydroxystearic acid triglyceride, 12-hydroxystearic acid 

stearyl alcohol, pentaerythritol-tetra-12-hydroxy stearate, 
ethylene glycol-di-12-hydroxy stearate, and propylene 
glycol-di-12-hydroxy stearate; (36) the resin composition 
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described in any one of the above-mentioned (1) to (35) , 
wherein the C16 or more saturated alcohol (b) contains 60 
or less carbon atoms; (37) the resin composition described 
in any one of the above-mentioned (1) to (36) , wherein the 
5 C16 or more saturated alcohol (b) is selected from 

hexadecanol , heptadecanol , octadecanol , decyltetradecanol , 
hexacosanol, triacontanol, 1 , 2-hexadecane diol, 2,3-heptane 
diol, 1,3-octadecane diol and 1 , 2-decyltetradecane diol; 
and (38) the resin composition described in any one of the 
10 above-mentioned (1) to (37) , wherein 100 parts by weight of 
the thermoplastic norbornene-based resin are blended with 
0.03 to 2.0 parts by weight of the compound (a) represented 
by the general formula 1 and/or the CI 6 or more saturated 
alcohol (b) . 

15 

[0028] The present invention is explained below in more 
detail with reference to Reference Examples, Examples, and 
Comparative Examples . 
[0029] Reference Example 1 

20 300 parts by weight of 1 , 4-methano-l , 4 , 4a , 9a- 

tetrahydrof luorene , 1.1 parts by weight of 1-hexene, 11 
parts by weight of 0.3 wt% tungsten chloride solution in 
toluene and 0 . 6 part by weight of tetrabutyl tin were added 
in a nitrogen atmosphere to 690 parts by weight of 

25 dehydrated toluene and polymerized at 60°C at ordinary 
pressures for 1 hour. The resulting polymer in the 
polymerization reaction solution, as measured by high 
performance liquid chromatography (polyethylene-equivalent 
molecular weight) using toluene as the solvent, had a 

30 number-average molecular weight (Mn) of 17,700, a weight- 
average molecular weight (Mw) of 35,400 and a molecular 
weight distribution of 2.00. 
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■ [0030] To 240 parts by weight of this polymerization 
- reaction solution were added 6 parts by weight of an 
alumina-supported nickel catalyst (0.70 part by weight of 
nickel and 0.2 part by weight of nickel oxide per 1 part by 
5 weight of the catalyst; alumina pore volume of 0.8 cm 3 /g; 
specific surface area 300 cm 2 /cm) and 5 parts by weight of 
isopropyl alcohol, and the mixture was reacted at 230°C, 45 
kgf/cm 2 , for 5 hours in an autoclave. 

[0031] The hydrogenation reaction solution from which the 

10 hydrogenation catalyst had been removed by filtration was 
poured into a mixed solvent of 250 parts by weight of 
acetone and 250 parts by weight of isopropanol under 
stirring, to precipitate a resin which was then recovered 
by filtration. The resin was washed with 200 parts by 

15 weight of acetone and then dried at 100°C for 24 hours in a 
vacuum dryer at a reduced pressure of 1 mmHg or less. The 
yield was 99% or more, and according to ^-NMR, the degree 
of hydrogenation of double bonds in the polymer main-chain 
was 99.9% or more, and the degree of hydrogenation of the 

20 aromatic ring structure was about 99.8%. The number- 
average molecular weight (Mri) of the resulting 
hydrogenation product, as determined by high performance 
liquid chromatography (polyisoprene-equivalent molecular 
weight) using cyclohexane as the solvent, was 22,600, the 

25 weight-average molecular weight (Mw) was 42,500, the 

molecular weight distribution (Mw/Mn) was 1.88, and the 
glass transition temperature (Tg) was 136°C. 
[0032] Example 1 

100 parts of the thermoplastic norbornene-based resin 

30 obtained in the Reference Example 1 and 0.3 part by weight 
of 12-hydroxystearic acid triglyceride (Himakoh, 
manufactured by Kawaken Fine Chemical) were melt-extruded 
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at 220°C with a twin screw extruder (TEM-35B, manufactured 
/by Toshiba Machine Co., Ltd.) to give pellets of the 
composition . 

[0033] The pellets were in j ected-molded under the following 
5 conditions to produce a test specimen of 3 mm (thickness) x 
50 mm x 90 mm as well as 20 cup-shaped molded products 
having a height of 50.0 mm with a round bottom of 1 . 6 mm in 
thickness and 50.0 mm in diameter, whose side cut by a 
plane passing through the center of the bottom and being 
10 vertical to the bottom was inclined at 0.5° to the 
direction vertical to the bottom. 

Molding machine: IS-350FB-19A by Toshiba Machine Co., Ltd. 
Clamp pressure: 80 t 
Resin temperature: 280°C 

15 Mold temperature: 100°C at both the fixed side and movable 
side . 

[0034] The resistance upon release of the molded products 
was about 110 kgf/cm 2 on average, and no cracking was 
recognized in the resulting 20 molded products, and voids 

20 were visually not recognized in the molded products. When 
the test specimen was examined for its color tone by a 
color difference meter, the YI value was 1.9. 
[0035] Example 2 

20 molded products and a test specimen were produced 

25 in the same manner as in the Example 1 except that the 

amount of 12-hydroxystearic acid triglyceride was changed 
from 0.3 part by weight to 0.6 part by weight. 
[0036] The resistance upon release of the molded products 
was about 90 kgf/cm 2 on average, and no cracking was 

30 recognized in the resulting 20 molded products, and voids 
were visually not recognized in the molded products. In 
respect of color tone, the YI value was 1.9. 
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* [0037] Example 3 

20 molded products and a test specimen were produced 
in the same manner as in the Example 1 except that 0.3 part 
by weight of decyltetradecanol (NJ Coal 240A, manufactured 
5 by Shin Nippon Rika) was used in place of 0.3 part by 
weight of 12-hydroxy stearic acid triglyceride. 
[0038] The resistance upon release of the molded products 
was about 110 kgf/cm 2 on average, and cracking was not 
observed in the resulting 20 molded products, and voids 
10 were visually recognized in one of the molded products. In 
respect of color tone, the YI value was 1.9. 
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(3) ^18*9- 2 4 1 4 8 4 

CO n A* 2 «±0»& H XS (tKo^7^;l/^^ 
S) »RS <0Mb*XS) tOH-©»«i^LT^ 
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©RSoR»»^3«JliOtO-CfcS (1) — (7) <D 
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Ot>cO-r*>^ (10) ettOWffittjffiMK (12) 

(a) — jtt^l-CSdJxSik-fr*^— ^n^3 

- (21+2) <ot>o-efc^> (1) - (1 1) ©v^-ftt 
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*)-e$>£ (is) - (is) (o^-rtiif>iztm(ommm 

/fcft, (2 0) (a) -Mitt^ii5^W- /a 
^2^0m^l 2-4 90()OTfc6 (18)fE^r> 
«MS*§/£«, (2 1) (a) -jft*i-c*SttS<b-& 
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7;^-;^OHS^3-10^o (2 1+2) £AT 
tLXV^?)t)^T^5 (2 3) — (2 7) CDVvfjh,a>|c 
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/w^o/<^ % ^<>-^^iy;*y h — /K i^y-feu — /K 
-4 y^y**>\ y/ueh— /k 2-*?7i'— 

1, 6, 7- h y t Ka^fi/- 2-t Ko*^^- 40 
4~^y^>, l, 5, 6-hytKn^>--3 
-**y^*V>-frbmrttltci><DThZ> (2 3) — 

(28) © v *-rtiMcft®<Dmmmf&®t. oo) 

(a) -fiR*lT?*StL6<b-&4to*SOHa^fiSlfl81lS 
^OHl^o^f6<)OTfc6 (2 3) - (2 9) 
OV^-rtt*MC|att<0«JKfflfigft x (31) ( a ) — jR 

riU 3J^±<7>t>^T*£>£ (2 3) — (3 0) ©VvJ"*L*» 
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0<Dh<D-?3bZ (3 1) Ctt(0«tliBffi^4to. (33) 

(a) -&*ivm£tiz<k&m*oH&ttmQmBti 
t h'**->^*cy- tKo^vhyr^y 

^ V^^3irfttfct>0-C$>^ (2 3) - (3 2) V^T 
ttdMClEftOWffittfifc*, (34) ( a ) -flS-St 1 

&ftTZ>it&Vo-T?£>Z> (2 3) - (3 3) (D^-TthMC 
IE«<D«Jffittfifc«. (3 5) (a) —^l-C^^tt 
£4b^fe#l 2-t KD^r^r7y ^&thV 
h\ 1 2-t Ko^-W7 y y^fryyUT^^- 
7K * y )V-*t F7-1 2-t Ko^riX 

^T7U- K ^i^l/>^y a— — l 2- t Ko 
^r^771/-F, /ofl/y/^-^-^-n- 
t Ko^^f7U^- htf^iiimfct>tf>-?fc£ (1) 
~ (3 4) OV>i*tt*H2:lB««0»Jji|afiR». (3 6) 

(b) SI|l6|^i^|B7/^^|f\ K*3S6 
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— y^y— 1, 4, 4a, 9a-7h7t Kd7;^U 

3 o o mfias, i — .^r-t:> i . hm, mt?^ 



(7) 

// 

^f^7^ <*y ^v^&m tcioai^ufc 

fi*K««+^sKy^-<o*¥*&4>^iB: (Mn) tei 
7,' 7 0 0, HTO^I (Mw) (13 5, 4 0 0. 
$HF-S5M& (Mw/M n ) 1*2. 0 O-C&o/Co 

[0030] w^a-&Kje»2 4 oifig&icr/i^^Ns 

0. 8cm 3 / g> M|300 cmVg) 6lf^ 
-^2 3 0t, 4 5kgf/cm J "C5W^$ 
[00 3 1 ] **«6»P«jatS:«aLTRfe5febfc7K*»*P 

it*S^ »S'JbT[eI4XUfco $ <btcTi? h^2 o 01 
*S|5-C«s»Lfc« % 1 mmH g «TIC«BE tfcKS»SJIft 
10 0 , Ct2 4^«^tt o ifc^te 9 9 %£A 

9 9. 8%-e^>ofc 0 v-^n^^^«r»?fl|^fflV^ii5 

v??? — (# y ^ y^vgyi) jcj: 

9, »^tLfc7k*»*D«J^ft5p«?^# (Mn) fc£2 
2, 6 0 0, SM^i^^Pfi (Mw) 124 2, 5 0 0. 
$HF-*SM& (Mw/M n ) HI. 88-C$)^ T glil 

[0032] mmm 1 

1 -mtcmtJM&y /utfOM^ is%kffim 100 is 
SH2-t KD^r^rryy^hy ^yir y k (t 

*^=»*> jl»7r>f^^^S) 0. 3li», - 30 
WA^ifWSI «C^flM*»*6tt«. TEM-3 5B) 
SrfflV^t. 2 2 Ot:^SJ»ttLmL£fTV\ jfo&^co^ 

[0 0 3 3] ^^U^h^, TlBO*ff-CJtfflfi8«L 

£5 0. Ommtfc!); Jft<0*4>5r» 9 JffiffiKSilfc^ 
ffi"e§]ofe«|ffi36^ HEffilC*il[/jt*fi|i: 0. 5° 
^UTV^6^^y^0^p p a^2 Ofi^i?^ 3mm. 
5 OmmX 9 0 mm(^f*&#£8!jjt Lfc 0 

f$M®. : **«W«a^tt«. IS-350FB 40 

- 1 9 A 

: 8 0 t 

mmmm : 28ot 

[0 0 3 4] CCO^fo^KS^OSfetliSp^ i i o 

k g f/cm 2 . %hfrtzr$M&2. om\^nn^m^> 
[oo35] mmm 2 50 



^§8^9- 2 4 1 4 8 4 

72 

1 2-t Ko^wry ^miD^y-ty KO. 3ffl 
3:£&£r0. 6lS^lc:^x-5^^jliS^yi ^^1^ 
2 0 fl t Wfttf SrMit Lfc 0 

[0036] &m&(oMmi%<Dmm*s£&)m9 0 k g f 

/cm 2 , #bHfc^iPn2 O^^JifdiX^^^n 
[00 3 7] ^JS^J 3 

1 2-t Kn^r^r7yySKy^yty KO. 31 
2 4oa, Kf9*nk») 0. 3mm&&m\<^z>yL 

[oo38] ffi&&<Dmmm<nmii\*^m 1 1 o k g 
[0039] itmm 1 

1 2-t Kodri/^rryy^hyi/yty K^sa^b 
[0040] mz&<ommm<Dim.ft^m 1 9 o k g 

f/cm*. «S?l*IC20fi+7fi35SSiJtt % 
[004 1] Jfc«0ij 2 

1 2-t Ko^ri/xf7y >^ h y yyir y ko. 31 
fi^pcof^^^^^^r y y^hy ^y-try ko. 3ii 

[oo42] f&M&<Dmmi%<Dmfote¥-i%m isokg 
f/cm 2 . mm\c 2 owe m&mti. nw?f$m 

liYlWl. 9"C£>ofc 0 
[004 3] ttmm 3 

1 2-t KD^r7y>®hy^yty ko. -31 
afljoftfe^ic^-rry ^y-ty ko. 311 

[0044] fm&<ommm<D&m*¥-i%m 1 1 o k g 
f/cm 2 . '&bthtci$M&2 o miasm ft&&#>t>tl 

o7t Q £fc, feJ8tt:YIf^2. 3t^o/c e 
[0 0 4 5] Hafc#j4 

tfijlfc<om^M&S ^3iK*>*«Jg (B^if^®*. ZE 
ON EX 4 8 0. ^7^»iaSai4 0t, »5pJ& 
^i&^2 8, 0 0 0) 

OTl ^:IrI«Ic^«Pd2 Ofi£f*ifctf£Ki§Ufco 
[0 0 4 6] ^fp p p^Ii^(D«li» 9 0 k g f 
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/cm 2 . '&hth1tf&M&2 OmiCtemfrfc&ibbtl 

[0 0 4 7] tt«#j4 
rUKO»piaitty/PsK*^3R«JB (ZEONEX 4 8 



< 8 > $fffl¥ : 9- 2 4 1 4 84 
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[oo48] ^A<Dmm^<om,m^^}m 1 4 o k g 



-8- 



